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(Paper No. 2351.) 

“Foundations of the Daly College, Indore.” 
By DAVID RIICHAEL LITSTEP,, Assoc. M. Inst. C.E. 

(Abstract.) 

THE Daly College was  subscribed  for by  the Chiefs of Central 
India,  and erected a t  Indore,  the  seat of the Local Administration. 
It provides a centre for educating  the sons of the  native chiefs 
and  gentry of Central  India. 

The  only  available  site  at  Indore for the  building was on black 
cotton soil, averaging from 8 to 10 feet in  depth ; and as  the  limited 
amount of contributions  did  not allow of the foundations of the 
building  being  carried down to  the  hard “ moorum,” underlying 
the black soil, it was  determined  to try an experiment, from the 
successful issue of which  important financial results mere antici- 
pated, and  which  may  fairly claim to  have been realised. 

During  the monsoon, black  soil  absorbs from one-eighth  to one- 
tenth of its weight of water, and  in  doing so expands considerably. 
I n  thedryseason,it  shrinks  in proportion as it parts  with  its moisture. 
The  fatal  results of this  property of the soil are visible in  almost 
every  building erected in a black-soil country,  the  walls  cracking 
to an alarming  extent, on  account of the soil sinking  and  cracking 
as it parts  with its moisture, the cracks varying  in  width from 
3 inch to 6 inches, and  being  often more than 10 feet  in  depth. 
The difficulties to be  met and overcome in  having to erect buildings 
on  such treacherous  soil are  obvious;  but, nevertheless, as far as 
the  Author  is aware, black-soil foundations have  not been subjected 
to much variety of treatment. 

The  remedy  usually  relied on is to begin building from the  hard 
subsoil. This is very expensive when  there is a great  depth of 
black soil, and it is nearly  always a failure unless the whole of the 
soil within  the  walls of the  building is excavated, and broken 
stone, moorum, or some other non-absorbent material  substituted. 

The  failure of buildings, on foundations so treated,  is  evidently 
traceable to  the  fact  that  in  dry  weather  the soil within  the build- 
ing is more moist than  that  without.  The  latter  shrinks away, 
and pressure is  exerted  against  the foundation walls  by  the moist 
soil within.  During  the nlonsoons t,he reverse  order of forces takes 
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place, and considerable pressure is  exerted  against  the  walls  by  the 
soil  outside the foundations. The foundations are  disturbed by 
these  alternate forces, and  the  result  is seen in  unsightly cracks in  
the  walls of the  building. 

In the  Daly College a departure was made from the  ordinary 
method of putting  in  the foundations. The  building  haring been 
laid  out on the  ground, a second score was  traced  outside its 
perimeter. The distance  between the  two  being one and a half 
time  the  depth of the  underlying black soil. The whole of the soil 
within  the  outer score was  then excavated, so as  to expose the 
moorum subsoil, and  the  pit was filled with broken  stone and 
moorum in 9-inch  layers, and rolled with a 15-ton steam-roller, 
water  being  freely used. At  the  beginning of the rolling,  deep ruts 
were formed by  the  roller;  but on the completion of a layer,  the 
roller  left  hardly  any  track.  When  the  pit  had been filled up  to 
ground-level in  this way, the final  rollings simply showed a decided 
wave preceding and following the roller, evidently  due  to  the 
elastic  character of the foundations. Before the operation was con- 
sidered  to  be complete, the roller was allowed  to stand  in one spot 
for forty-eight hours, and  as  the  ground showed no tendency  to 
sink  under  this  weight,  further  rolling  was dispensed with. 

Compared with  the cost of carrying  all  the foundation walls down 
through  the black  soil to  the  hard formation underlying it, a saving 
of Rs. 2,000 resulted from the above method of treatment;  and  as 
the  building  has now stood for five years, and  has shown no signs 
of cracking,  the  result of the  experiment  may be considered satis- 
factory. 
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